WOOD PULL 


A ASIC. SEER 


Ale ge | 3 
Pa POO magpie: “ss 
aol"6 , 
™ 
’ i Pm a BEES 
I a RS ; 
- 


Nertiatiie, dt 
a? Tur as J a “ 
ye a. 


: . or 
' Se! mn oft Yeas’ 


W Cjeae? FUL LP 
A Basic Fiber 


The Story of the 
Origin, Development and Economic Status of a 


Great American Industry 


Published by 
UNITED STATES PULP PRODUCERS ASSOCIATION, INC. 


122 East 42nd Street + New York 17, New York 


1955 


Copyright, 1955 


United States Pulp Producers Association, Inc. 


Printed in the United States of America by The Beck Engraving Company, Philadelphia 


WOOD PULP A BASIC. FIBER 


I 


Discovery and Development 


Take any scrap of paper, tear it and hold one of the torn edges up to the light. Along 
that edge will appear a slight fuzz. Here and there tiny strands will project separately, 
like fine hairs. 

These strands are cellulose fibers. Paper is made by floating millions of such fibers 
suspended in water on to a moving screen. As the water is drained through the screen 
these fibers form a thin mat which, squeezed and dried, becomes paper. Tearing pulls 
the fibers apart, leaving the fuzz seen along the torn edge. 

Most of the cellulose fibers used for papermaking today come from wood. Cellulose, 
a complicated combination of carbon, oxygen and hydrogen, is found in growing wood 
in the form of small threads. These threads range from one-twentieth to one-sixth of an 
inch in length, and their length, in all cases, is approximately one hundred times their 
width. Glued together by another complex substance called lignin, these fibers consti- 
tute about half the bulk of an average tree. Complex chemical and mechanical processes 
are employed by the wood pulp industry to extract these fibers from the lignin and other 
substances found in wood, and to prepare them for commercial use. 

Few people notice the fuzz along the edge of a torn piece of paper or, if they notice, 
give it a second thought. Yet, tiny as they are, such fibers, streaming out of the pulp 
mills by the ton, form the raw material for thousands of products essential to modern 
living. This book you are reading, and your newspaper, and the facial tissue you keep 
handy, are products of wood pulp. So are wrapping paper, paper bags and shipping 
sacks, paper milk bottles, paper drinking cups, paper cartons and boxes, tar paper and 
the myriad other forms of paper and paperboard people use every day. So also, by 
chemical miracles which dissolve the fiber and change its molecules, are rayon, and 
cellophane, and explosives, and photographic film, and plastics in a multitude of shapes 
and sizes, from the base and handpiece of your telephone to the pipe that carries crude 
petroleum in the oil fields. Even the cord used to reinforce the rubber in the tires on 
your automobile and the ingredient used to make ice cream fluffy originate in wood pulp. 


So widespread is the use of wood pulp that in 1954 over 19% million tons were con- 
sumed in the United States alone. An additional 8 million tons of wood fiber was 
consumed in the form of reprocessed waste paper. Derived from a commonplace and 
renewable natural resource—the countless trees, big and little, that crowd our mountains 
and countryside—wood pulp has become one of the most plentiful as well as one of the 
most versatile raw materials yet coaxed out of nature. And, thanks to the mass produc- 
tion methods developed by the great modern pulp mills, it is one of the most economical. 

But wood pulp was by no means always so plentiful and inexpensive nor, in its early 
stages, so versatile. Until a hundred years ago, in fact, the idea of extracting a paper- 
making fiber out of wood was little more than a restless dream. Since the invention of 
papermaking by the Chinese in 105 A. D., cotton rags had for centuries been the primary 
source of papermaking fiber. An occasional natural philosopher had realized that similar 
fibers existed in wood. As early as 1719, the French chemist René Antoine Ferchault de 
Réaumur observed that certain wasps made paper-like nests by chewing morsels of wood 
and extruding a pulpy residue. But nobody knew, or particularly cared, exactly how. 

The French Revolution sparked a dramatic change. Prior to the Revolution paper 
was made by hand, by dipping a flat sieve into water containing rag fibers, lifting it out, 
shaking the fibers together and then hanging the resulting mat—a sheet of wet paper— 
up to dry. Made this way, one sheet at a time, paper was scarce and expensive. 

The manager of the French government’s paper mill, located at Nantes, was 
Nicholas-Louis Robert. His workmen, infected by the revolutionary spirit, were demand- 
ing higher pay and shorter hours. Caught between the increasing demands for paper 
and discontent among his workmen, he found himself in a difficult plight. He was able 
to rescue himself only by inventing a papermaking machine. 

Robert’s machine, later perfected by two Englishmen, the Fourdrinier brothers, 
poured the fibers out in a stream of water on to a long wire screen looped over rollers. 
As the screen moved along the rollers the water drained off, delivering at the end of the 
wire an endless ribbon of wet paper. Various devices were used to lift this ribbon of 
paper off the screen, dry it and roll it up on reels. 

By the middle of the 19th century most of the paper mills in France, England and 
the United States were equipped with such machines, named “fourdriniers” after the 
English brothers who followed Robert. 

With the advent of the paper machine, paper became comparatively plentiful and 
much cheaper. As the price fell, however, demand soared, quickly outrunning the supply 
of rags. The price of rags rose to fantastic heights, threatening to undo all the savings 
accomplished by the machine. Even rags from the wrappings of Egyptian mummies 
were shipped to the United States for use in paper manufacture. 


It was imperative to find a new and cheaper source of fiber. Papermakers experi- 
mented with straw and various grasses, with some success. A form of wrapping paper 
was for a long time made from straw, and straw is still used in this country for a light 
form of paperboard. Esparto grass was and still is used to some degree, mainly abroad. 
But the problem of collecting and storing straw and grass in the quantity needed, and the 
tendency of paper made from these materials to turn brittle, severely limited their use. 

The most practical source turned out to be wood. Papermakers had long known of 
the observations of the natural philosophers and were constantly trying to reduce them 
to practical results. By the middle of the 19th century a method was found of separating 
the fibers by grinding wet wood against rough stones. This process, which came to be 
known as the groundwood process, developed slowly but eventually met with great 
success. Nearly all of the paper now used in newspapers is made from fibers containing 
as much as 85% groundwood pulp. 

The groundwood process produces shorter and weaker fibers than those obtained 
from rags. Also, while it separates the fibers efficiently, it still leaves the individual fiber 
more or less encased in lignin. Paper made from such fibers tends in time to discolor or 
fade. Thus, while the development of the groundwood process was a striking advance, 
only part of the problem was solved. 

Efforts to find other ways of extracting the cellulose fibers from wood persisted. It 
was found that the fibers could be separated and the lignin and other non-fibrous 
materials dissolved off by cooking small chips of wood under pressure in various hot 
chemical solutions. First the soda process, then the sulphite process, then the sulphate 
or kraft processes, and various combinations, were perfected. Each derived its name 
from the principal chemical used. Each affected the fiber in a different way, yielding 
pulps with different characteristics, which in turn affected the characteristics of the 
resulting paper. 

By the time of the First World War these basic pulping processes, both mechanical 
and chemical, had freed the papermaker from the supply limitations of rags. 

Meanwhile, however, similar revolutions were taking place in related fields. Thanks 
to the progress of free education more and more people were learning to read and write, 
and the demand for books and newspapers, now to be had at reasonable cost, was grow- 
ing by leaps and bounds. Spurred by this demand, printers were developing high-speed 
printing presses. Canning arrived on the scene, calling for a flood of labels. Retailers 
learned the advantage of using clean paper bags and clean wrapping paper for each sale. 
Increasing knowledge of sanitation led to the use of paper for many sanitary purposes. 

These changes, and others like them, including the rise of the popular magazine and 
advertising, called for an ever-increasing supply of wood pulp. Even before 1900 
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This modern paper machine, typical of many in operation today, consumes 250 tons of wood pulp 
per day to produce paper. In a year’s time, this machine can turn out a ribbon of paper, 18 feet 
wide, that would encircle the world 6% times. Wood pulp and reclaimed wood fiber currently pro- 
vide ninety-four per cent of the total fiber needs of the American paper and paperboard industry, 


enterprising business men, anticipating these trends, began to erect pulp mills, or com- 
bined pulp and paper mills, wherever the proper combination of wood, water, fuel, 
labor and transportation could be found. 

At first the mills were located in the East, near the major centers of population. 
Then, as the railroads and lumber industry opened up forests and power sites in the 
Lake States, and later in the Far West and South, new centers of pulp production 
sprang up in these regions. Today 488 communities throughout the United States 
depend largely upon the production of pulp and paper for their livelihood. 

Until the 1920's, for both technical and economic reasons, spruce was the preferred 
wood for pulp. By this time, however, the demand for wood pulp had reached such 
proportions that spruce, like rags in the earlier days, was becoming scarce and expen- 
sive. Once more the need for another source of fiber, cheaper and more abundant, 
was pressing. 


This photograph shows a step in the manufacture of rayon tire cord. Wood pulp 
currently provides eighty-eight per cent of the basic fiber needs of the rayon and 
acetate industry. In addition, it is a basic processing material for explosives, plastics 
and transparent wrappings. 


This time the answer was found not in a new resource but by adapting existing 
processes to additional species of wood, notably Western Hemlock, Douglas Fir and 
Southern Pine. 

Western Hemlock yielded a pulp suitable for printing papers, then the most impor- 
tant market. But the unbleached sulphate or kraft pulp originally obtained from 
Douglas Fir and Southern Pine, being brownish in color, could not easily be used for 
this purpose. It did, however, offer a tough fiber ideal for heavy wrapping paper and 
paper cartons sturdy enough to stand shipping. 

The advent of these cartons, lighter and cheaper than the wooden cases and crates 
previously in use, opened up a vast new market, calling for huge quantities of kraft 
pulp. Also, in time, means were found to bleach the kraft pulp obtained from Douglas 
Fir and Southern Pine, permitting the development of a host of other utility products— 
paper milk “bottles,” paper “cans” for cheese and ice cream, packages for butter and 
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To meet the growing demand for economical processing materials for paper, textiles 
and other basic commodities, the American wood pulp industry has tripled its 
productive capacity in the past twenty years. 


frozen foods, light punch cards for business machines, tough envelopes and file folders, 
and the like. 

At the same time, although paper continued to dominate, other uses of wood pulp 
were coming to the fore. The late twenties and the thirties witnessed the introduction of 
dissolving wood pulp, a highly purified form of chemical cellulose, as a raw material for 
rayon, cellophane and photographic film. Most of the explosives used in World War II 
were made from dissolving wood pulp. And, after the war, the use of such chemical 
cellulose in acetate as well as viscose rayon yarns, and in innumerable plastics, became 
practical. By 1954 the market was demanding dissolving wood pulp at the rate of some 
850,000 tons per year. 

Characteristically, however, the wood pulp industry, since the opening of the South- 


ern Pine region and the West Coast, has not rested on its laurels. The search for new 


wood species suitable for pulp production, to insure adequate supplies of fiber for 
America’s long range future, has been a continuing one. Through research leading to 
modifications of the kraft and sulphite processes and through the introduction of new 
semichemical pulping processes, United States pulp producers in recent years have 
been able to produce pulps of general utility, economically, out of the most common 
trees that grow, namely the mixed hardwoods, found in nearly every abandoned field, 
across the site of old cuttings and, in great abundance, along the shoulders of the 
Eastern mountain ranges. In the past few years, many of the leading pulp companies 
have been changing old mills and building new ones to take advantage of this rich 
new source of fiber supply. 

By this progress in finding new and more abundant sources of raw material, and by 
constant refinements in quality, the production of wood pulp has become a major factor 
in American industry. There are now 300 wood pulp mills throughout the United States. 
They and the related industries which depend upon wood pulp—paper and paperboard, 
printing and publishing, rayon and the manufacture of converted paper products—now 
account for one-tenth of the total wealth generated annually by the nation’s industrial 
economy. Together they employ better than 8% of the country’s industrial workers and 
pay more than 9% of the country’s industrial wages. 

There is perhaps no better example in American industry of the effective utilization 
of a great natural resource—in this case wood—to keep pace with constantly increasing 
consumer demand. More and more trees are being grown for fiber production, more 
and more species of wood are finding an economic outlet in the pulp and paper industry, 
and greater and greater efficiency is being achieved in the economic utilization of the 
nation’s over-all wood supply. From the standpoint of usable wood resources, the wood 
pulp industry has never been more soundly based. And as a result of parallel progress 
in the development of markets for products that use wood pulp as their processing 
material, the fiber dependent industries have become more diversified and more soundly 
based financially than they have ever been in the past. There is every reason to believe 
that the contributions of these industries to the cultural, commercial, social and eco- 
nomic progress of the nation will continue to mount. 

The following pages describe briefly, in words and pictures, the way the fibers used 
in pulp develop within the tree as it grows, how trees are raised and harvested for pulp 
production, the complicated operations required to reduce wood to pulp of commercial 


quality, and some of the leading uses of wood pulp in modern life. 
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THE FOREST : The growing tree is a self-con- 
tained fiber factory, powered by solar energy. 


THE PULPWOOD LOG «+ Wood is the raw 
material for pulp manufacture; the concentric “an- 
nual rings” in this cross section of a pulpwood log 
show the pattern of fiber growth. 
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In the Forest 


More goes on in the forest than meets the eye. Each quiet tree is an intricate chemical 
factory, powered by rain and sun. 

A tree builds itself by growing successive layers of cells, each new layer adding to 
the annual rings seen in the cross section of the trunk. A system of tubes conducts water 
from the soil upward to the leaves. In the green pigment of the leaves, the energy of the 
sun’s rays brings about the formation of sugars and starches from the combination of 
water with carbon dioxide. The carbohydrates formed by this process, which is called 
photosynthesis, are used as food for the growth of the tree. These food materials are 
carried back from the leaves, in solution, to nourish the growing cells of the tree. 

Each species of tree grows fibers uniquely its own. Some, like those found in spruce, 
pine and fir, are long and slender. Others, like those found in poplar and cottonwood, 
are short and stubby. Fibers differ also in color and subtle qualities like softness 
and strength. 

These differences, although seemingly minute, can affect the qualities of products 
made out of wood pulp. But now, thanks to modern physics and chemistry, such differ- 
ences can to a considerable extent be reconciled in the pulping process. Working and 
blending the fibers to produce a pulp exactly right for a particular end-product, be it 
tissue paper or plastics, is part of the pulpmaker’s job. 

The forest itself changes, like the individual tree. The old materials of the forest—the 
dead trees and leaf mold—rot and enrich the soil. Then, by the magic of seeding and 
photosynthesis, they re-combine to form tissue for new plants and new trees, at times 
slowly and at other times with startling rapidity. 

“This growing cycle,” one writer says, “is fundamental and endless. It has operated 
in the forests since their creation and will continue to operate until the end of time.” 

The problem of the industries which depend upon the forest is to work with this 
cycle, not against it. In the early days of this country’s history, American forests were 
dense and static, growing hardly enough new wood each year to replace the decay of 
the year before. Much of this virgin forest had to be cleared to make way for farms and 
cities, and this abundant harvest of virgin timber, freely used, contributed significantly 
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THE FIBER * To release the fibers locked in the wood and to change them into useful 
fiber is the job of the wood pulp industry. The magnification at the left shows the srructuRE of 
wood cellulose fiber. The magnification at the right shows the fiber FORMATION of the surface 
of a sheet of paperboard. One ounce of wood pulp contains over 13 million individual fibers. 


to America’s early economic progress. As time moved on, the woodsman’s axe let in the 
sunlight to struggling seedlings, and new trees began to spring up to replace the old. 
Gradually, the cycle of the forest won out. 

The annual growth of wood in this country now is perhaps as great as it was in the 
days of the forest primeval. Moreover, aided by the knowledge of forest conservation 
gained in recent years, cutting for sustained yield, to keep wood growing, is now the rule. 

A modern pulp company will plan its wood requirements long in advance, many 
years ahead. It will arrange to obtain part of this wood from its own lands, which some- 
times run into hundreds of thousands of acres. But pulpwood cutters will be careful to 
leave behind seedlings or seed trees to provide other crops of wood later on. 

How much wood a company will take from its own lands and how much it will 
buy from others will depend on the policies of the particular company and conditions 
in the particular region. In the Northeast and the South, the companies rely largely 
upon independent pulpwood producers and local farmers, who welcome the chance to 
sell for cash the crops harvested from their tree farms. On the West Coast, in contrast, 
where expensive equipment is required to handle the big trees found there, they take 


the bulk from their own lands. In all regions, pulp companies are purchasing from other 
forest product industries, such as sawmills, odds and ends of wood once considered 
worthless except as fuel, and in turn are selling special logs to lumber or veneer pro- 
ducers in order to insure the best use of the nation’s wood supply. 

Regardless of source, however, every pulpmaker must know that his supply of wood 
for the future is adequate and secure. His interest in tree farming, to assure a self- 
replenishing harvest year in and year out, extends far beyond his own lands. Along with 
the lumber companies, who are equally concerned, the pulp companies have become 
leading teachers of practical forest conservation. 

Many of the companies maintain private forest laboratories and experimental sta- 
tions where trained foresters investigate the secrets of the forest, the effect of soil and 
climate on growth and even the mysteries of forest genetics. Always the companies are 
ready and anxious to share their findings with their neighbors. Each year the companies 
distribute free, from their own or other nurseries, millions of seedlings for planting on 
other people’s land. 

Fire, insects and disease are the major enemies of the forest. In an average year they 
destroy more wood than is consumed by all of the pulp mills combined. 

The pulp companies have been among the leaders in developing, with state and 
federal governments, co-operative means for combatting these ravagers. Today fire 
towers dot every wooded countryside and in most areas experienced fire fighting crews 
can be assembled quickly if and when a forest fire breaks out. Painstaking research into 
the likes and dislikes of insects, and the development of powerful insecticides sprayed 
by airplane, have arrested many blights and plagues which, in other years, would have 
left acres of land covered with dead spars. 

Contrary to the serene and shadowy scene depicted on calendars, the modern forest 
is alive with activity. The construction of roads and drainage systems, the thinning of 
old stands to let in sunlight and promote faster growth, the marking of special trees 
to be left as seed throwers, the planting of seedlings in old fields—these are all familiar 
sights. “Tree farm” signs, pledging the owner of timber to manage it according to estab- 
lished standards, and not to overcut, appear at frequent intervals along the highway. 
The ring of axes and the hum of saws is steady, but no steadier than the silent pulse of 
new wood growing. 

About one third of the land area of the United States is presently wooded. Federal 
and state governments own 25% of our commercial forest land, a holding that is 
largely reserved for the future. Railroads, pulp companies, lumber companies and other 
industrial enterprises own 16%. Farmers and other private owners control the remain- 
ing 59%. Nine-tenths of the country’s present wood supply comes from these industrial 
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FOREST MANAGEMENT +: Hundreds of foresters are employed to operate company-owned 
woodlands in accordance with sound principles of forest management. Sound forest management 
requires not only efficient cutting and harvesting, but a knowledge of silviculture and forest eco- 
nomics, and a vigorous program to combat the major enemies of the forest — fire, insects and disease. 
More wood is destroyed each year by these forest enemies than is consumed by the wood pulp industry. 


and other private owners. Most have learned or are rapidly learning the advantages of 
good forestry. 

A modern pulp mill, costing millions of dollars to build, cannot migrate. It must stay 
where it is and grow, and help others grow, a self-replenishing forest. Out of their need 
for a continuing and assured supply of fiber the pulp mills have become a powerful 
stabilizing influence in our forest economy. Their processes, described in the next 
chapter, are among the best controlled and most highly automatic in the mass pro- 
duction industries. 
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TREE FARMS 
program, wood pulp producers, in cooperation 
with other forest product industries, are teach- 
ing the independent woodland owner the 
principles of sound forest management and 
rendering him practical assistance in the appli- 
cation of these principles to his own land. 
Under this tree farm program, over 5,500 inde- 
pendent forest land operators, with an aggre- 
gate ownership in excess of 31 million acres, 
have so far received citations for maintaining 
high standards of forest management. 


Through a “tree farm” 
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NATURAL REGENERATION = Properly man- 
aged, the forest renews itself. Selected “seed” trees, 
strategically located, are left standing when the 
mature wood is harvested. These trees reseed the sur- 
rounding area, and a new crop of wood appears. The 
rate of fiber growth is far greater in these young 
“second-growth” forests than in mature forests. 
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TREE PLANTING - Nurseries such 
as this, owned and operated by a pulp 
company, supply seedlings for replanting 
forests that have been destroyed by fire, 
insects or disease. Over 700,000 acres of 
land were replanted in the United States 
last year. In some regions, reforestation 
is accomplished by sowing seeds from 
airplanes. 


SEEDLINGS «- Seedlings from _ pri- 
vate and government owned nurseries 
provide the growing stock. Eighty per 
cent of the plantings last year were on 
privately-owned land. 


CONTROL OF INSECTS AND DISEASE Powerful new chemicals, sprayed from airplanes, 


are proving effective in combatting insects that attack the forest, and in destroying brush that interferes 
with the growth of seedlings. In the laboratory and in the field, pulp producers are helping to reduce 
these losses. Losses attributable to insects and disease currently exceed losses due to fire. 
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FIRE TOWER ~- From towers such as this fires can be spotted and the movement of fire fighters and fire 
fighting equipment directed by radio. Despite the best efforts of industry and government, fire losses are still 
inordinately high. Public carelessness is the cause of over ninety per cent of the fires that destroy our forests. 


PULPWOOD CUTTING © This mechanical saw is typical 
of thousands now used to harvest wood for the pulp industry. 


MOVEMENT OF WOOD -: By truck, rail, barge, raft or river drive, wood is trans- 
ported from the forest to the pulp mill where it is stored either in the mill yard or in 
log ponds. Tens of thousands of miles of access roads are maintained by pulp producers 
to provide access to the forests for pulpwood hauling and fire fighting. 


CONVEYING WOOD TO THE WOOD ROOM - Mechanical conveyors carry logs to the mill's wood room, where 
they are reduced to bolts for use in the manufacture of groundwood pulp, or to chips for use in chemical pulp manufacture. 
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The Manufacture of Wood Pulp 


From the mill yard or log pond, mechanical conveyors carry the wood to the mill’s 
wood room. There, whirring power-driven saws cut the wood into sizes that can be 
conveniently handled in the mill, and massive barking equipment strips the bark 
from the wood. 

In the groundwood process, bark-free sticks of wood are fed into mechanical 
grinders, where they are ground to a pulp. The pulp is repeatedly washed and screened 
to produce fibers that are clean and of uniform size. Huge power plants supply the 
energy needed to grind the wood and process the pulp, and an abundant supply of 
water is required for processing. 

In the manufacture of chemical pulps, logs or sticks of wood must first be reduced 
to small bark-free chips. The processed chips are conveyed to huge chip bins for storage. 
From these bins, the chips are poured, as needed, into huge cigar-shaped cooking 
vessels called digesters. There, they are impregnated with specially prepared chemicals 
and cooked, under pressure, with live steam. 

The cooking process separates the cellulose fiber from the non-cellulose parts of 
the wood. When the cooking process has been completed, the chemicals and the non- 
fibrous materials are drained off. The remaining fibers are subjected to repeated wash- 
ings and screenings and ultimately emerge as pure cellulose wood pulp, with fibers of 
uniform size and quality. Sometimes the fibers are bleached to provide pulps that are 
white and bright in color, and sometimes they are still further refined to provide pulps 
suited for highly specialized uses in the rayon industry or in other chemical con- 
version industries. 

Many pulp mills have installed special equipment that permits the recovery and 
repeated re-use of “spent” chemicals. Many others have found ways to utilize the non- 
fibrous parts of the wood. Alcohol, tall oil, turpentine, vanillin, and road binding 
material are but a few of the industry's by-products. Individually and collectively, pulp 
producers are engaged in continuous research designed to eliminate industrial wastes. 
Lignin, the cement that holds the fibers together in the tree, holds great promise as a 
future source of useful by-products. 


DRUM BARKING «+ Drum bark- 
ers are in common use throughout the 
country. Frictional contact removes 
the bark as the wood is tumbled in 
these revolving steel drums. 


The manufacture of pulp and paper is a continuous round-the-clock operation, 


requiring large capital investments in heavy capital equipment. The industry’s processes, 
both mechanical and chemical, are intricate and complex. The men who produce wood 


pulp are highly skilled and versatile workmen. 


HYDRAULIC BARKING + Hydraulic barkers are also in common use in all regions. The one pictured here is of a 
special type developed during World War II to remove the bark from huge West Coast logs; jets of water, under 
pressures ranging from 1,000 to 1,400 pounds per square inch, strip the bark from a 20-foot log in a matter of seconds. 


GROUNDWOOD PULP : In the manufacture of groundwood pulp, sticks of wood are reduced to 
fiber as they are pressed against revolving grindstones housed in grinders such as this. Since the conver- 
sion of wood to groundwood pulp is accomplished solely by mechanical processes, the amount of power 
required for energy is particularly heavy. The amount of water required for processing is also vast. 


A MODERN PRINTING PRESS -: Groundwood pulp is used in the manufacture 
of paper required for the publication of newspapers, catalogues, directories and other 
printing papers. It is also used for wallpaper, box coverings, tissues and building boards. 
This picture shows newsprint running on a modern high-speed printing press. 


CHEMICAL WOOD PULP * In 
the manufacture of chemical wood 
pulp, mountains of sulphur and 
other chemicals are required for the 
preparation of cooking and bleach- 
ing liquors, vast quantities of 
purified water for processing, and 
sizable power plants for the genera- 
tion of electrical energy and steam. 


speed equipment is required for this 


Wood used in the manufacture of chem- 


ical wood pulp must first be reduced to small bark-free 


chips. Massive, high 


equipment used for chipping on the West Coast. These 


purpose. The photographs on this page show the type of 
machines will reduce a log to chips in a few seconds. 
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SCREENING AND CONVEY- 


ING THE CHIPS TO THE CHIP 
BIN : Oscillating screens separate 
the acceptable chips from the sawdust, 
knots, and oversized rejects. Only 
chips of uniform size and characteris- 
tics are acceptable for the production 
of first-quality chemical pulps. Me- 
chanical conveyers carry the chips to 
bins where they are stored until 
needed for use. 
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LOADING THE DIGESTER - From the chip storage bins, the chips are poured into huge 
digesters, or cooking vessels. 


PREPARING THE COOKING LIQUOR + Cooking liquors, prepared here, are 
pumped to the digesters and “spent” liquors are returned here for chemical recovery. 
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UNHOUSED DIGESTERS + In the digesters, the chips are impregnated with chemicals and cooked under 
steam pressure. The purpose of the “cook,” the heart of the chemical pulping process, is to separate the cellulose 
fibers from the non-cellulose materials that bind the fibers together. As much as 36 cords of wood may be processed 
in each digester in a single cook. This photograph was taken during construction before the digesters were housed. 
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WASHING - Equipment of this type is used in the chemical processes to wash 
the fibers. Repeated washings are necessary to insure clean pulp. 


SCREENING «: The washed fibers, in water suspension, flow over a series of 
screens of progressively finer mesh. These slotted screens separate the acceptable 
fiber from the unacceptable, and insure uniform fiber characteristics. 


BLEACHING THE PULP - To produce white pulps suitable for use in the manufacture of high-grade 
printing papers, rayon and other important end-products, the fibers must be bleached. In modern mills this process 
is highly mechanized. This photograph shows the control room of a modern bleach plant. 


FORMING MARKET WOOD PULP, 
PAPER AND PAPERBOARD =: The pho- 
tographs on these two pages show the steps 
required to prepare wood pulp for shipment 
to market; steps employed in the manufacture 


rik dudududeds: 
of paper and paperboard are similar. -- ugyeutssds aaa / 


1 + “Slush” pulp, 99% water and one part fiber, 
flows on to a moving woven wire screen at the 
“wet-end” of a fourdrinier machine. 


2+ The water drains through the screen, as it 
moves and shakes, and the vibrating screen 
swiftly carries a web of moist fibers to the dry- 
end of the machine. 


83 + This wet web of fibers is completely dried 
as it passes over and between a series of steam 
heated rolls; usually these rolls are enclosed to 
create a vacuum—in order to speed the drying 
process. 


4+ At the dry-end, a continuous ribbon of 
pulp, paper or paperboard is rolled in reels. 
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5 + Pulp produced for sale, as a 
rule, is automatically cut to sheets 
at the end of the drier... 
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. then automatically compressed . . . 


7... and automatically wrapped in bales for 
shipment to market. 


8 + A ton of bleached kraft wood pulp ready for shipment 
to market. To produce each ton of this type of pulp, the 
manufacturer uses 2.6 tons of dry wood, 130 pounds of 
salt cake, 55 pounds of lime, 95 pounds of burnt lime, 220 
pounds of chlorine, and 75 pounds of caustic soda; and to 
process each ton, he uses 18 million btu’s. of steam, 535 kw. 
hours of electricity, 20 gallons of fuel oil, and 65,000 gal- 
lons of filtered water. 


RESEARCH AND TECHNOLOGY © Research and technology are constantly widening the range 
of wood species that can be successfully used in the manufacture of wood pulp—and the range of end- 
products that can be produced from wood pulp. Most pulp and paper mills maintain their own labora- 
tories for basic research and studies in fiber utilization, production control, and product development. 
In addition, the mills, individually and collectively, are financing hundreds of research projects in colleges 
and universities throughout the country; many of these schools are also training pulp and paper tech- 
nologists for employment in the industry. The industry-supported graduate school pictured above, founded 
in 1929, was one of the first cooperative projects of its kind in the United States. 
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IV 
The End-Products of Wood Pulp 


Intensive research, the introduction of a steady stream of new products made from 
wood pulp, and alert merchandising have all contributed to the development of Amer- 
ica’s fast-growing fiber economy. The end-products of wood pulp, as a result, have 
played a role of growing importance in both the cultural and commercial development 
of this country. 

Books, magazines and newspapers have long been the keystone of our educational 
system and the vehicle of public information. Containers, shipping sacks, bags and 
wrapping papers are hygienically prepackaging more and more of our consumer goods, 
delivering them from factory or farm to the market place and from the retail store to 
the home. Building papers and building boards are providing practical and economical 
materials for all construction purposes. Sanitary paper products are safeguarding the 
public health. Fabrics made from wood pulp are clothing more and more of our people 
and decorating more and more of our homes. 

Production and trade is planned on paper, sales promotions are executed on paper, 


_ business transactions are recorded on paper, and the exchange of goods and property 


is financed with paper. 

Other end-products of wood pulp are essential components in a wide range of manu- 
factured articles—ranging from shoes to automobiles, toothpaste to airplanes, sausages 
to explosives, cigarettes to photographic supplies. 

Thus, through its end-products, wood pulp touches the daily lives of all of us. Con- 
sumption of paper and paperboard products currently averages well over a pound a day 
for every man, woman and child in the United States; rayon and acetate, based on wood 
pulp, currently supply almost 20% of the total textile needs of the nation. 

All of the major end-uses of wood pulp are basically utilitarian, and end-product 
markets are far more diversified than they once were. The demand for pulp and pulp 
products is accordingly less vulnerable to the vagaries of the market place than the 
demand for products less vital to the maintenance of basic living standards, and product 
diversification has significantly strengthened the industry's financial structure. 
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COMMUNICATIONS AND REC- 
ORDS + Wood pulp, in the form 
of paper, is the lifeblood of business 
and commerce — our records of the 
past, our journals of the present and 
our blueprints of the future. It is the 
heart of the postal system and an 
essential adjunct of every other me- 
dium of modern communication. This 
——— ee photograph shows the National Ar- 
= ! . chives Shrine, displaying the Declara- 
tion of Independence, the Constitution 
and the Bill of Rights. 
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PRINTING AND PUBLISH- 
ING + Wood pulp, in the form 
of paper, is the printed word—the 
working tool of education; the 
source of knowledge; the record of 
history, religion, law, the arts and 
the sciences; the medium of sales 
promotion; the public forum and 
the town crier, 


The distribution system needed to maintain the flow of pulp products through every 
artery of our economy is necessarily complex. The far-flung markets for these products 
have been built largely through the collective effort of the sales organizations of 300 
pulp mills, 768 paper mills, 4,000 wholesale houses, 29,700 printing and publishing 
establishments, thousands of converting plants, and tens of thousands of retail outlets. 
The distribution of pulp and its products, through these established channels, provides 
a livelihood for hundreds of thousands of American families, and an improved standard 
of living for every American consumer. 


a’ J a) 2 Se 


40 


PACKAGING + Wood pulp, in the form of 
paperboard containers, wrapping paper, paper 
bags and shipping sacks, and moulded pulp 
products, is the market place. More commodi- 
ties are packaged in these end-products of wood 
pulp than in all other packaging materials 
combined. 


CONSTRUCTION : Wood 
pulp, in the form of building mate- 
rials, is shelter—roofs, sidings, walls, 
flooring, insulation, wallpaper, and 
even paints and lacquers. 
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SPECIAL INDUSTRIAL USES + Wood 
pulp, in the form of paper and paperboard, 
is a vehicle for industrial planning; 1,200,000 
working blueprints and 18 tons of wax- 
coated pattern papers were required, for 
: example, to build the superliner “United 
States.” It is also an essential operating sup- 
ply for many industrial purposes and a com- 
ponent of many industrial products. In the 
electrical industry, for example, it is con- 
denser tissue and electrical insulation papers; 
in the chemical industry, filter paper; in the 
printing industry, matrix paper; in the tex- 
tile industry, spinning cones; in the automo- 
bile and aircraft industries, panel board. 


SANITATION + Wood pulp, in the form 
of paper and cellulose wadding, is a cornerstone 
of our modern system of sanitation. Toilet tis- 
sue, sanitary napkins, hospital wadding and 
bandages, facial tissue, paper towels, napkins 
and eating utensils are some of the major pulp 
products in this category. 


TRANSPARENT WRAPPING - _ Trans- 
parent wrappings, cellophane or glassine, dis- 
play and protect our food and do hundreds of 
other odd jobs to improve our everyday living. 


RAYON AND ACETATE + Chemical cellulose, in the 
form of rayon and acetate, is one of our most versatile 
textile fibers. Because these fibers are man-made, they are 
adaptable to almost every use. For example, they can be 
made long or short, shiny or dull, crinkled or straight, 
strong or weak, coarse or ultrafine. With these qualities, 
they are used in all types of fabrics, draperies and floor 
coverings. In this picture, rayon chair coverings lend color, 
utility and dignity to the Monroe room of the newly- 
decorated White House. 


TIRE CORD + The strong, tough cords that pro- 
vide the strength in today’s automobile tires are al- 
most always rayon cords—in fact, 9 out of 10 tires 
have a rayon cord carcass. 
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PHOTOGRAPHIC FILM + Chemical cel- 
lulose is the basic processing material for photo- 
graphic film and photographic paper. 


EXPLOSIVES + Chemical cellulose is used in the 
production of nitro cellulose, a standard explosive. 
More than half of the explosives produced in this 
country during World War II were made from wood 
pulp. Explosives used for mining and construction 
and for sporting ammunition are also derived from 
chemical cellulose. 


PLASTICS + The rapidly growing plastics 
industry requires more and more cellulose each 
year for items like telephones, television cab- 
inets, counter tops, plastic walls and tiles, 
kitchen utensils, containers, etc. 


CELLULOSE GUMS © One of the 
newer uses of chemical cellulose is in the 
production of chemicals. There are many 
new compounds in daily use. One ex- 
ample is CMC (carboxymethylcellulose) 
which is now used in cosmetics, ice cream, 
tooth paste and laundry preparations. 
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The tall stack of the pulp plant symbolizes to the community the existence of an industry which, through 
research, is constantly improving its techniques in the forest, in the mill and in the market place. Economic 
and social values pyramid as wood pulp, in the form of an infinite variety of essential products, surges through 
every artery of our social and economic system. 
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MEMBERS OF UNITED STATES PULP PRODUCERS ASSOCIATION, INC. 


Brown CoMPANY MEAD CorPoRATION, THE 


BuckEYE CELLULOSE CORPORATION, THE MissisQuot CORPORATION 


CAMP MANUFACTURING COMPANY, INC. MosINEE Paper Mitts CoMPANY 
CHAMPION-INTERNATIONAL COMPANY Monisinc PAPER CoMPANY, THE 
* > 


CHAMPION PAPER AND FisRE COMPANY, THE New York & PENNSYLVANIA Company, INC. 


CHARMIN Paper MIixs, INC. 
NorTHWEST PAPER COMPANY, THE 


CONSOLIDATED WATER POWER & PAPER COMPANY 
OxrorD PAPER COMPANY 


Coosa Riven NEWSPRINT COMPANY 
Prenopscot CHEMICAL FinrE COMPANY 


Crown ZELLERBACH CORPORATION 
Pucet Sounp PuLP AND TIMBER COMPANY 


D1AMonpD MatcH CoMPANY, THE 
RAYONIER INCORPORATED 
EASTERN CORPORATION 
RHINELANDER PAPER COMPANY 
East Texas Putp AND PAPER CoMPANY 
RIEGEL PAPER CORPORATION 
EVERETT PULP AND PAPER COMPANY 
St. HELENS PuLp & PAPER COMPANY 
FIBREBOARD Propwcts, INC. 
St. Recis PAPER COMPANY 
Fort Howarp PAPER COMPANY 


Scott PAPER COMPANY 
GayLorp CONTAINER CORPORATION 


SPAULDING PuLP & PAPER COMPANY 
P. H. GLATFELTER COMPANY & 


HAMMERMILL PAPER COMPANY TOMAHAWK PuLp CoMPANY 


INTERNATIONAL PaPpeR COMPANY Union Bac & PAPER CORPORATION 


KETCHIKAN PuLp COMPANY S. D. WARREN COMPANY 


Keyes FrpreE COMPANY Wausau Paper Mitts COMPANY 
KimpBerLy-CLark CORPORATION WEsrt VIRGINIA PULP AND PAPER COMPANY 
MARATHON CORPORATION WEYERHAEUSER TIMBER COMPANY 


“Wood Pulp Statistics,” an annual publication of 
the United States Pulp Producers Association, Inc., contains complete wood pulp data 
for all of the major producing and consuming countries of the world. 
The current edition, 261 pages, may be purchased from the 


Association at a price of ten dollars per copy. 
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